Objective: Panel management is a system of care that targets groups of patients with similar needs to improve their quality of care. The purpose of this pilot was to determine whether panel management could improve blood pressure control in patients with previously uncontrolled hypertension and to explore how panel management can be integrated in an urban, low-income, primary care setting. Methods: The practice coach model was used to assist a clinical site in forming a quality improvement team to implement panel management. The team created a patient registry to track hypertensive patients over time and to recall patients with uncontrolled hypertension for planned care visits during which evidence-based interventions for hypertension were delivered. Percent of patients gaining control of blood pressure and change in blood pressure were measured between 6 and 9 months after enrollment. Qualitative interviews of clinic staff were completed to explore strengths and weaknesses of program implementation. Results: Forty patients with uncontrolled hypertension were enrolled in the pilot, and 27.5% gained blood pressure control by 9 months after enrollment (P < .001). The average systolic blood pressure decreased by 16 mm Hg from 156.5 to 140.5 mm Hg (P < .001), and the average diastolic blood pressure decreased by 3.8 mm Hg from 85 to 81.2 mm Hg (P = .03). Staff interviews were generally positive; however, several areas for improvement were identified. Conclusion: Panel management for hypertension can be effective and can be implemented in a low-income, urban, primary care clinic setting given appropriate staffing allocation.
Introduction
Hypertension is a major risk factor for heart disease, 1 which is the number one cause of preventable death in New York City 2 and the United States. 3 Controlling hypertension can reduce this risk, but there are many barriers to adequate treatment. In New York City, more than 30% of patients receiving treatment for hypertension do not have their blood pressure controlled. 4 Black and Hispanic patients have lower rates of blood pressure control, 4 which contribute to thousands of excess deaths annually. 5 Improving hypertension control for these populations could reduce these racial and ethnic disparities.
Panel management, a system of care that allows the targeting of groups of patients with similar needs, has been shown to be an effective way to improve chronic disease management. [6] [7] [8] [9] [10] [11] [12] Panel management entails (a) systematic identification of groups of patients at-risk or with gaps in care (usually through a patient registry), (b) outreach to improve follow-up care, (c) implementation of guideline-based interventions, and (d) tracking and monitoring indicators of care delivery and outcomes.
We aimed to determine whether panel management could improve blood pressure control and to explore how it can be integrated into routine practice in an urban community health center serving a low-income, racial and ethnic minority population.
Methods

Selection of the Pilot Site
Prior to this pilot, the New York City Department of Health and Mental Hygiene (Health Department) initiated a project to increase self blood pressure monitoring (SBPM) among hypertensive patients in neighborhoods that are predominantly black and Hispanic, low income, and medically underserved. 13 Hypertensive patients in clinics in these neighborhoods received blood pressure monitors and training on their use. For this pilot, Health Department staff reached out to medical directors of clinics in the SBPM program that had functioning electronic medical record systems. The Dr Martin Luther King Jr Health Center was chosen because the medical director agreed to commit clinic staff time to this quality improvement effort.
Hypertension Quality Improvement Team
The Health Department provided a practice coach to assist the clinic leadership in sustaining hypertension panel management. 14 The medical director recruited the hypertension quality improvement team (the team), which included a physician leader and representatives from the medical staff, administration, clerical staff, social work, nutrition, information technology support, and nursing. The practice coach provided training in quality improvement methods 15 and in panel management. The physician leader prepared meeting agendas, ensured that the registry was updated, generated reports for monthly team meetings and designated specific tasks to team members.
Team members rotated responsibilities for running meetings and each team member developed protocols in their respective disciplines (eg, the nutritionist developed the nutrition counseling protocol). Resident physicians assisted with data entry, technical support, and generating results for reports from the registry. The registrar tracked and scheduled planned care visits, mailed out reminders to patients overdue for appointments, and flagged patient charts to remind providers that patients were participants in the registry. The social worker directed self-pay patients to lowcost pharmacies and gave information regarding free gym access. The practice manager blocked physician schedules and reserved locations for team meetings. Team huddles were held on a weekly basis to identify any barriers in the work flow and ensure their timely resolution.
Registry
The registry of hypertensive patients was planned as part of the electronic health record with data automatically populated from clinical documentation. However, the information technology department did not have the resources to implement it at the time, and as a result, the team created a registry in Microsoft Excel based on an example from the American Academy of Family Physicians. 16 
Development of the Intervention
The clinic physicians identified 42 patients participating in SBPM who still had uncontrolled hypertension after at least 2 months of participation, and nurses contacted them to enroll them in the program in January and February 2011. Inclusion criteria included systolic blood pressure ≥140 mm Hg or diastolic blood pressure ≥90 mm Hg (or ≥130 or ≥80 mm Hg, respectively, for patients with diabetes or kidney disease), age ≥18 years, documented hypertension for at least 6 months, up-to-date contact information, and previous compliance with the SBPM program.
From March to October 2011, patients were monitored and called in for planned-care visits. Patients were seen for follow-up visits at 1 and 2 months after enrollment. During visits, patients received nursing and physician interventions that included medication compliance assessment and counseling along with dietary and exercise counseling. Physicians reviewed and adjusted antihypertensive medications based on the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC7) hypertension guidelines. Patients were then recalled on a monthly basis if needed.
Data Collection
The registry was used to collect pre-and postimplementation blood pressure, documentation of receipt of the interventions, demographic data, and data on medical co-morbidities.
In September and October 2011, clinic staff members were interviewed using structured in-person interviews. Interviews of team members were designed to assess perceptions of the project, overall time commitment and successes and challenges.
Data Analysis
All 42 patients approached agreed to participate. One patient was unable to continue participation because of cognitive limitations and lack of family support and 1 patient died prior to follow-up. The remaining 40 patients had at least 1 followup visit; however, 2 patients had incomplete follow-up with less than 6 months of enrollment. These patients were included in the analysis using their last recorded blood pressure as the outcome measure. The proportion of patients with blood pressure control at baseline and at 6 to 9 months was compared using McNemar's test. Average systolic and diastolic blood pressure at enrollment and at 6 to 9 months were also compared using paired t tests. 17 Thematic analysis 18 was performed on the data from staff interviews.
Results
Demographic characteristics of the clinic and of participants are shown in Table 1 . Fifty percent of the patients were enrolled in either Medicare or Medicaid health maintenance organization, 25% were enrolled in traditional Medicaid, 20% had private insurance, and 5% were uninsured. Recorded comorbidities included diabetes (52.5%), renal disease (17.5%), or both (15.0%). None of the participants had controlled blood pressure at enrollment, and 11 (27.5%) had gained control by the end of the pilot (McNemar's χ 2 = 27, P < .001). The average systolic blood pressure decreased by 16 mm Hg from 156.5 to 140.5 mm Hg (P < .001; Figure 1 ), and the average diastolic blood pressure decreased by 3.8 mm Hg from 85 to 81.2 mm Hg (P = .03; Figure 2 ).
The mean number of clinic visits between enrollment and follow-up was 6 (range 1-12). Almost all (97.5%) patients received nutrition counseling and 85% received exercise counseling. The majority (72.5%) received medication adjustment, and 40% received medication adherence counseling. 
Successes
Patient education "Calling noncompliant patients in multiple times helps make them realize that you have to be really serious."-Physician "Educating the patient more and having the patient look at the blood pressure every day helps them to understand."-Physician Patient activation "It increases efficiency by increasing patient involvement . . . it makes the doctor's work easier."-Physician "It makes patient more proactive and responsible."-Nurse Provider communication "Communication with other team workers increases efficiency. You don't worry about whether to call someone or not [about specific patient issues]. You just call."-Physician "It helped to communicate with other team members and to try to do specific things like gym membership."-Registrar "Team meetings were useful to get a chance to sit down and converse. It keeps everyone abreast and keeps social work and nutrition involved."-Nurse Teamwork "The team functioned well, worked well, and showed motivation."-Physician "We worked as a team together. Everyone worked on their different parts."-Nutritionist Practice coach model "It helped us to focus. Otherwise we would be blind."-Physician Challenges
Meeting scheduling "Meetings sometimes interfered with daily work. The patient schedules were not blocked by administration and patients had to wait."-Physician "We needed better assistance in organizing meetings to set locations and block schedules."-Physician "There was poor attendance at some meetings . . . [Administrators] could have been useful with patient scheduling."-Physician "Meetings were difficult to schedule because MDs were seeing patients."-Nurse Health information technology "It was very cumbersome to enter data manually. You had to go back and forth between Excel and the electronic health record. Support from IT [information technology] was not there. The registry through the electronic record never materialized."-Physician "The registry needs to be computerized."-Registrar "It was difficult to train others to maintain and use the registry."-Physician "We didn't have a warning [flag] in the system. You didn't know that you were seeing a patient in the group. One of the administrators was flagging them [by hand]."-Physician "We need to have patients flagged in the computer."-Registrar
Provider Interviews
All team members were interviewed. One physician who was not on the team was also interviewed to gain perspective on the program's impact on clinicians without a specific investment in the project. Project successes included improved provider communication, patient education, and patient activation. Challenges centered on scheduling conflicts and use of the registry ( Table 2) .
Two physicians estimated that they spent 1.5 to 2 hours per week during the first few weeks on the project followed by 1.5 to 3 hours per month afterward. A third resident physician spent 4 to 5 hours per month on the project. Two nurses each spent 0.5 to 1 day twice a month on the project, and the registrar spent 1 to 1.5 hours per week on the project. All other respondents indicated that the project did not appreciably increase their workload or detract from their other duties.
Discussion
The results of this pilot project indicate that panel management can improve blood pressure control in a difficult-toreach population with limited resources. We found similar improvements compared to other hypertension quality improvement projects. Walsh et al, 19 in a systematic review of 82 quality improvement studies, found a 16.2% increase in patients with blood pressure control, 4.5 mm Hg improvement in systolic blood pressure and 2.1 mm Hg improvement in diastolic blood pressure. 19 In general, this approach was well accepted by clinic staff. Information on specific staffing requirements for implementing panel management is lacking in the literature. This pilot generated estimates of the number of hours each staff member contributed. Taken as a whole, these results suggest that in order to be viable on a larger scale, health information technology needs to be used more efficiently and management and administrative support for scheduling need to be strong and consistent.
Limitations of this pilot include the pre-post design that lacked a control group for comparison. Also, we used a convenience sample of patients enrolled in the SBPM program who were selected to be likely to comply with frequent follow-up. The most vulnerable patients with financial barriers to treatment and poor follow-up were not captured in this sample. Finally, clinic staff member interviews may have been biased due to courtesy bias.
Primary care practices, with appropriate staff supports, could use this model to improve their own clinical practice. Even providers without access to an electronic health record-based registry can create a registry using commercially available software to track patients and improve care.* Functional, user-friendly registries that populated automatically from the electronic medical record could substantially improve the efficiency for panel management. 
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